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(54) HYDRAULIC TRAVELING VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain variation in 
vehicle speed without conducting pump inclination in 
conducting the inclination control, in which when a 
traveling load is more than a designated value, the 
motor inclination is increased, and the high horse 
power operation control in which the engine rotating 
speed is increased under a prescribed condition. 
SOLUTION: In the case where the high horse power 
operation mode is set, when the traveling pressure is 
more than a designated value and an accelerator 
pedal 22 is operated fully, the rotating speed of the 
engine is increased, and the inclination of a hydraulic 
motor 1 is increased. Accordingly, when the engine 
rotating speed is increased, the motor inclination is 
increased simultaneously, so that the variation in vehicle speed can be prevented, without 
having to reduce the flow of the pump 3. Thus, a pump regulator 1 1 can be constructed 
simply to conduct only the horse power control. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The variable-capacity hydraulic pump driven by the prime mover, and a pump ******** 
means to adjust ****** of said variable-capacity hydraulic pump, The variable-capacity hydraulic 
motor driven by the pressure oil breathed out from said variable-capacity hydraulic pump, If the 
driving pressure force of said variable-capacity hydraulic motor becomes beyond the predetermined 
value defined beforehand A motor ******** means to fluctuate ****** Q f said variable-capacity 
hydraulic motor according to the driving pressure force, A mode setting means to set up the Takama 
force operation mode, and a rotational frequency accommodation means to adjust the rotational 
frequency of said prime mover, If predetermined conditions are satisfied at the time of the Takama 
force operation mode, when it will have a rotational frequency increase-in-quantity means to 
increase the quantity of the prime-mover rotational frequency adjusted with said rotational frequency 
accommodation means according to said driving pressure force and the quantity of said prime-mover 
rotational frequency will be increased by said rotational frequency increase-in-quantity means, The 
oil pressure transit car characterized by constituting said motor ******** means and said rotational 
frequency increase-in-quantity means so that said ****** may be increased by said motor ******** 
means. 

[Claim 2] Said rotational frequency increase-in-quantity means is an oil pressure transit car 
characterized by making the rotational frequency of said prime mover increase so that the rotational 
frequency of the variable-capacity hydraulic motor may become fixed even if ****** Q f said 
variable-capacity hydraulic motor is adjusted with said motor ******** means in the oil pressure 
transit car of claim 1 . 

[Claim 3] It is the transit oil pressure car which is equipped with a detection means to detect the 
vehicle speed, in the transit oil pressure car of claims 1 or 2, and is characterized by said rotational 
frequency increase-in-quantity means restricting the rotational frequency of said prime mover 
according to said detected vehicle speed so that the vehicle speed detected with said detection means 
may not exceed the full speed set up beforehand. 

[Claim 4] In a transit oil pressure car according to claim 1 to 3, it has a transit mode setting means to 
set up transit mode. Said rotational frequency increase-in-quantity means The transit oil pressure car 
characterized by increasing the quantity of the prime-mover rotational frequency adjusted with said 
rotational frequency accommodation means according to said driving pressure force if said 
predetermined conditions are satisfied when the Takama force operation mode is not set up and said 
transit mode is set up. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to oil pressure transit cars, such as a wheel mounted 

hydraulic excavator. 

[0002] 

[Description of the Prior Art] From the former, a setup of the transit Takama force operation mode 
which performs the Takama force operation at the time of transit is enabled with the wheel mounted 
hydraulic excavator. In this operation mode, on condition that a transit load is [ that full actuation of 
the accelerator pedal is carried out, and ] beyond a predetermined value, the specified quantity 
increase in quantity of the prime-mover rotational frequency is carried out, and output horsepower 
becomes large. 

[0003] Moreover, the wheel mounted hydraulic excavator of this kind former The variable-capacity 
hydraulic pump driven by the prime mover, and the pump regulator which adjusts ****** ofa 
variable-capacity hydraulic pump and carries out horsepower control so that the load of an actuator 
may not exceed the horsepower of a prime mover, The variable-capacity hydraulic motor driven by 
the pressure oil breathed out from a variable-capacity hydraulic motor, It has the motor regulator 
which will enlarge ****** of a variable-capacity hydraulic motor if a motorised pressure becomes 
beyond a predetermined value, and the prime-mover rotational frequency adjustment which increases 
the quantity of a prime-mover rotational frequency when the conditions of the Takama force 
operation are satisfied. In this wheel mounted hydraulic excavator, when the quantity of a prime- 
mover rotational frequency is increased by the Takama force operation, vehicle speed control which 
makes pump **** small so that the vehicle speed may not increase is also performed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it is necessary to perform in parallel 
horsepower control which adjusts ****** according to the pump discharge pressure mentioned 
above, and vehicle speed control which sets the vehicle speed constant at the time of the above- 
mentioned Takama force operation. In order to realize this control, the proportionality solenoid valve 
which controls a pump regulator, the **** sensor which detects pump ****, the controller which 
controls these are needed, and there is a problem which cost increases. 
[0005] In performing the **** control which enlarges motor ****** ? and the Takama force 
operation control which increases the quantity of a prime-mover rotational frequency under 
predetermined conditions, when a transit load is beyond a predetermined value, the purpose of this 
invention is to offer the oil pressure transit car which can control fluctuation of the vehicle speed, 
without performing pump **** control. 
[0006] 

[Means for Solving the Problem] It matches with the drawing of the gestalt of operation and this 
invention is explained. 

(1) The variable-capacity hydraulic pump 3 which drives an oil pressure transit car according to 
claim 1 by the prime mover 2, A pump ******** means 1 1 to adjust ****** of the variable-capacity 
hydraulic pump 3, The variable-capacity hydraulic motor 1 driven by the pressure oil breathed out 
from the variable-capacity hydraulic pump 3, If the driving pressure force of the variable-capacity 
hydraulic motor 1 becomes beyond the predetermined value defined beforehand Motor ******** 
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means 14 and 15 to adjust ***^** of the variable-capacity hydraulic motor 1 according to the 
driving pressure force, A mode setting means 56 to set up the Takama force operation mode, and a 
rotational frequency accommodation means 53 to adjust the rotational frequency of a prime mover 2, 
If predetermined conditions are satisfied at the time of the Takama force operation mode, when it 
will have a rotational frequency increase-in-quantity means 50 to increase the quantity of the prime- 
mover rotational frequency adjusted with the rotational frequency accommodation means 53 and the 
quantity of a prime-mover rotational frequency will be increased by the rotational frequency 
increase-in-quantity means 50, The motor ******** means 14 and 15 and the rotational frequency 
increase-in-quantity means 50 are constituted, and this attains the purpose mentioned above so that 
****** may be increased by the motor ******** means 14 and 15. 

(2) An oil pressure transit car according to claim 2 is characterized by making the rotational 
frequency of a prime mover 2 increase so that the rotational frequency increase-in-quantity means 50 
may become fixed [ the rotational frequency of the variable-capacity hydraulic motor 1 ], even if 
****** of the variable-capacity hydraulic motor 1 is adjusted with the motor ******** means 14 
and 15 in the oil pressure transit car of claim 1. 

(3) It is characterized by restricting the rotational frequency of a prime mover 2 according to the 
detected vehicle speed so that an oil pressure transit car according to claim 3 may be equipped with a 
detection means 59 to detect the vehicle speed, in the transit oil pressure car of claims 1 or 2 and the 
rotational frequency increase-in-quantity means 50 may not exceed the full speed to which the 
vehicle speed detected with the detection means 43 is set beforehand. 

An oil pressure transit car according to claim 4 is equipped with a transit mode setting means 58 to 
set up transit mode, in a transit oil pressure car according to claim 1 to 3. (4) The rotational 
frequency increase-in-quantity means 50 If the above-mentioned predetermined conditions are 
satisfied when the Takama force operation mode is not set up and transit mode is set up, it will be 
characterized by increasing the quantity of the prime-mover rotational frequency adjusted with the 
rotational frequency accommodation means 53 according to the driving pressure force. 
[0007] 

[Function] If the pumping pressure force becomes beyond a predetermined value, ****** Q f a 
hydraulic motor 1 will be increased. On the other hand, if the Takama force operation mode is set up 
and predetermined conditions are satisfied, the quantity of the rotational frequency of a prime mover 
2 will be increased. Fluctuation of the vehicle speed can be controlled without also increasing motor 
****** and reducing a pump flow rate, when the quantity of a prime-mover rotational frequency is 
increased. Consequently, a pump ******** me ans can be made into the easy structure of performing 
only horsepower control. 

[0008] In addition, although drawing of the gestalt of operation was used by the term of above- 
mentioned The means for solving a technical problem explaining the configuration of this invention 
in order to make this invention intelligible, thereby, this invention is not limited to the gestalt of 
operation. 
[0009] 

[Embodiment of the Invention] The case where this invention is applied to a wheel mounted 
hydraulic excavator by drawing 1 - drawing 9 is explained. A wheel mounted hydraulic excavator 
carries a revolving superstructure possible [ revolution ] on a transit object, and attaches a working- 
level month attachment in this revolving superstructure. The variable-capacity hydraulic motor 1 for 
transit driven by the transit hydraulic circuit shown in a transit object at drawing 1 is formed. 
[0010] As shown in drawing 1 , the direction and flow rate are controlled by the control valve 4, and 
the discharged oil from the main pump 3 driven with an engine (prime mover) 2 is supplied to the 
transit motor 1 through the brake bulb 6 having the counter balance bulb 5. Transmission 7 is 
connected with the output shaft of the transit motor 1 . Rotation of the transit motor 1 drives a tire 1 0 
through transmission 7, a driveshaft 8, and an axle 9, and a wheel mounted hydraulic excavator runs. 

[001 1] the ****** volume (****** and ****** — or it is also only called ****) of a main pump 3 is 
adjusted with a regulator 1 1 according to a pump discharge pressure. The torque limitation section is 
prepared in a regulator 1 1, a pump discharge pressure is fed back to this torque limitation section, 
and the so-called horsepower control is performed. Horsepower control is the so-called P-qp control 
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as shown in drawing 2 , and the pump ****** volume is controlled so that the load determined to a 
pump discharge pressure and the pump ****** volume does not exceed engine power. Moreover, 
the maximum **** limit section is prepared in a regulator 11, and the maximum stream flow of a 
main pump 3 is determined by this maximum **** limit section. 

[0012] The pump regulator 1 1 is always equipped with the spring which energizes a pump cam plate 
in the maximum **** limit section. If the above-mentioned feedback pumping pressure force is led 
to a regulator 11, the spring force will be resisted, a cam plate will drive and pump ****** will be 
reduced along the P-qp diagram of drawing 2 . In the field below Pc, a cam plate is restricted in the 
maximum **** limit section, and, as for pump ****, the pumping pressure force serves as maximum 
**** qpmax. 

[0013] As for a control valve 4, the change-over direction and amount of strokes are controlled by 
the pilot pressure from a pilot circuit. The travel speed of a car is controllable by adjusting this 
amount of strokes. A pilot circuit has the pilot pump 21, the transit pilot valve 23 which generates a 
secondary pilot pressure according to treading in of an accelerator pedal 22, the slow return bulb 24 
which follows this pilot valve 23 and is delayed in the return oil to a pilot valve 23, and the pre-go- 
astern change-over bulb 25 which follows this slow return bulb 24 and chooses advance of a car, go- 
astern, and neutrality. This pre-go-astern change-over bulb 25 is a solenoid operated directional 
control valve switched by the ** switch before and after mentioning later. 

[0014] The pre-go-astern change-over bulb 25 shows the condition that neutrality (N location) and 
the transit pilot valve 23 are not operated, therefore drawing 1 has a control valve 4 in a center valve 
position, and the return car has stopped the pressure oil from a main pump 3 on the tank. The pre-go- 
astern change-over bulb 25 is switched to advance (F location) or go-astern (R location), and if an 
accelerator pedal 22 is broken in and operated, the secondary pilot pressure according to the amount 
of treading in will occur. The pilot pressure generated in proportion to actuation of an accelerator 
pedal 22 is outputted through the pre-go-astem change-over bulb 25 as an advance side pilot 
pressure oil and a go-astern side pilot pressure oil, and acts on the pilot port of a control valve 4. A 
control valve 4 switches in the amount of strokes according to a pilot pressure. The discharged oil 
from a main pump 3 is led to the transit motor 1 via a control valve 4, a center joint 12, and the brake 
bulb 6 by the change of a control valve 4, the transit motor 1 drives, and a wheel mounted hydraulic 
excavator runs. A transit pilot pressure oil is detected by the pressure sensor 41 of drawin g 1 , and is 
outputted as a pilot pressure signal Pt mentioned later. 

[0015] The transit motor 1 is equipped with the se if_****** controlling mechanism, and as shown in 
drawing 3 (a) which is the characteristic ray Fig. showing the relation between the pumping pressure 
force Pp and motor ****** qm, the pumping pressure force fluctuates motor ****** qm between 
qmmax and qmmin between Ppl-Pp2 depending on the pumping pressure force. The volume is made 
small and it drives with a high speed and low torque as the pressure will become high, the volume is 
enlarged, it drives with a low speed and quantity torque and driving pressure becomes low, if driving 
pressure becomes beyond a predetermined value. Driving pressure acts on the control piston 14 of 
the transit motor 1, and the servo piston 15 from the shuttle bulb 13. The transit driving pressure 
force is detected and outputted with a pressure sensor 42 as pumping pressure force Pp. As 
mentioned later, the pumping pressure force in which the quantity of an engine speed begins to be 
increased at the time of the Takama force operation mode is also Ppl. 

[0016] If an accelerator pedal 22 is detached during transit, the transit pilot valve 23 will intercept 
the pressure oil from the pilot pump 21, and the exit port will be opened for free passage with a tank. 
Consequently, the pressure oil which was acting on the pilot port of a control valve 4 returns to a 
tank through the pre-go-astern change-over bulb 25, the slow return bulb 24, and the transit pilot 
valve 23. Since a return oil is extracted by drawing of the slow return bulb 24 at this time, a control 
valve 4 switches to a center valve position gradually. If a control valve 4 switches to a center valve 
position, supply of the pressure oil (driving pressure) to return and the transit motor 1 will be 
intercepted to a tank, and, as for the discharged oil from a main pump 3, the counter balance bulb 5 
will also switch to the center valve position of illustration. 

[001 7] In this case, a car body continues transit with the inertial force of a car body, the transit motor 
1 changes to a pump action from a motor operation, and the B port side in drawing serves as 
regurgitation [ an inhalation side and A port side ]. Since the pressure oil from the transit motor 1 is 
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extracted by drawing (neutralaiaphragm) of the counter balance bulb 5, the pressure between the 
counter balance bulb 5 and the transit motor 1 rises, and it acts on the transit motor 1 as brake 
pressure. Thereby, the transit motor 1 generates braking torque and makes a car body brake. If 
inhalation oil quantity runs short during a pump action, the transit motor 1 will be supplemented with 
oil quantity from the makeup port 16. As for brake pressure, the maximum pressure is regulated with 
relief valves 17 and 18. 

[0018] Since the return oil of relief valves 17 and 18 is led to the inlet side of the transit motor 1, it 
becomes a closed circuit inside a motor and there is a possibility of an actuation oil temperature 
rising and having a bad influence on a device during relief. Therefore, the pressure oil of a small 
flow rate was missed from the neutral diaphragm of the counter balance bulb 5, and it led to the 
control valve 4, and within a control valve 4, A and a B port were opened for free passage (A-B free 
passage), the circulator returned to transit motor 1 inlet side was formed again, and the actuation oil 
temperature is cooled. 

[0019] When the accelerator pedal 22 is detached on the downward slope, like the time of the 
moderation mentioned above, a hydraulic brake is generated, and a hill is gone down to inertia 
transit, making a car brake. At the time of driving down slope, even when the accelerator pedal 22 is 
being broken in and operated, the counter balance bulb 5 operates, and oil pressure brake pressure is 
generated so that it may become the motor rotational speed (travel speed) according to the input flow 
rate from the main pump 3 to the transit motor 1 . 

[0020] The activity attachment of a wheel mounted hydraulic excavator consists of a boom, an arm, 
and a bucket. The object for arms, the object for booms, and the pilot control lever for buckets are 
prepared in the driver's cabin. Drawin g 4 shows the boom hydraulic circuit on behalf of the activity 
attachment hydraulic circuit. If the boom control lever 31 is operated, the control valve 33 for booms 
of an oil pressure pilot change-over type will switch with the pressure decompressed with the 
pressure reducing pressure control valve (pilot valve) 32 according to the control input, the 
discharged oil from a main pump 3 will be led to a boom cylinder 34 through a control valve 33, and 
a boom will go up and down by telescopic motion of a boom cylinder 34. If the boom control lever 
3 1 is operated to a boom raising side, a boom raising pilot pressure oil will be supplied to the bottom 
side of a boom cylinder 34, and if it is operated to a boom lowering side, a boom lowering pilot 
pressure oil will be supplied to the rod side of a boom cylinder 34. 

[0021] Although illustration is omitted in drawing 1 and drawing 4 , the boom lever 31, and the arm 
lever, bucket lever and revolution lever other than an accelerator pedal 22 were prepared, and it has 
the reducing valve (pilot valve) which carries out the regurgitation of the pilot pressure oil according 
to the control input of each lever, the control valve switched by the regurgitation pilot pressure oil, 
respectively, and the actuator driven by the pressure oil from a control valve like the boom lever 3 1 . 
[0022] Drawing 5 is the block diagram of the control circuit which controls an engine speed, and 
each device is controlled by the controller 50 which consists of CPUs etc. The centrifugal spark 
advancer 51 of an engine 2 is connected to a pulse motor 53 through a link mechanism 52, and the 
rotational frequency of an engine 2 is controlled by rotation of a pulse motor 53. That is, a rotational 
frequency rises by normal rotation of a pulse motor 53, and it falls by inversion. Rotation of this 
pulse motor 53 is controlled by the control signal from a controller 50. A potentiometer 54 is 
connected to a centrifugal spark advancer 51 through a link mechanism 52, this potentiometer 54 
detects the centrifugal-spark-advancer lever include angle according to the engine speed of an engine 
2, and it is inputted into a controller 50 as engine control engine-speed Ntheta. The potentiometer 55 
which orders it the target engine speed floor line according to the manual operation of fuel lever 55a 
prepared in the drivers cabin again, the switch 56 which orders it the Takama force operation mode, 
the pre-go-astern change-over switch 57 which carries out the change command of the pre-go-astern 
change-over bulb 25 in N, F, and R location, and the brake switch 58 are connected to the controller 
50, respectively. 

[0023] The brake switch 58 is switched to transit, an activity, and a parking location, and outputs 
activity/transit signal. If switched to a transit location, a parking brake is canceled and actuation of a 
service brake is permitted by the brake pedal. If switched to an activity location, a parking brake and 
a service brake will be operated. A parking brake will be operated if switched to a parking location. 
[0024] Moreover, in drawing 5 , the pilot pressure sensor 41 which detects the transit pilot pressure 
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Pt, the pumping pressure force sensor 42 which detects the pumping pressure force Pp which is 
transit driving pressure force, and the speed sensor 43 which detects the vehicle speed are connected 
to the controller 50, respectively. The guide of the speedometer of a driver's cabin is detected 
according to the vehicle speed detected with the speed sensor 43. 

[0025] Drawing 6 is a conceptual diagram explaining the detail of a controller 50. A function 
generator 501 outputs the target engine speed Nt for transit proportional to the amount of accelerator 
pedal treading in, a function generator 502 outputs the working-level month target engine speed Nda 
proportional to the amount of accelerator pedal treading in, and a function generator 503 outputs the 
target engine speed Ndl proportional to the control input of fuel lever 55 a. 

[0026] That is, a function generator 501,502 outputs the transit target rotational frequency Nt and the 
activity accelerator target rotational frequency Nda which become settled with the ftinctions 
(rotational frequency property) LI and L2 which matched the target rotational frequency of a pilot 
pressure Pt and an engine 2 detected by the transit pilot pressure sensor 41. A function generator 503 
outputs the activity lever target engine speed Ndl which becomes settled with the function (engine- 
speed property) L3 which matched the target engine speed of the Signal floor line and the engine 2 
depending on the control input of fuel lever 55 a. 

[0027] The target rotational frequency Nt by the target rotational frequency property LI for transit 
accelerators outputted from a function generator 501 and the target rotational frequency Nda by the 
target rotational frequency property L2 for activity accelerators outputted from a function generator 
502 are chosen with the selecting switch 504 switched with the brake switch 58. A selecting switch 
504 is switched by activity/transit signal outputted from the brake switch 58. That is, a selecting 
switch 504 chooses a property LI, when the brake switch 58 is switched to the transit location, and 
when the activity location is switched, it chooses a property L2. The target engine speed chosen with 
the selecting switch 504 is inputted into the highest selection circuit 507, and is compared with the 
target engine speed Ndl by the property L3 for fuel levers outputted from a function generator 503. 
The highest selection circuit 507 chooses the larger one among 2 inputs. 

[0028] With reference to drawing 7 , properties L1-L3 are explained to a detail. A property LI is a 
target rotational frequency property for transit of having been suitable for transit depending on the 
amount of treading in of an accelerator pedal 22, and a property L2 is a working-level month target 
rotational frequency property of having been suitable for the activity depending on the amount of 
treading in of an accelerator pedal 22. The excavation work for which an activity uses a working- 
level month attachment is said. The property LI has become steeper [ the standup of a target 
rotational frequency, i.e., an inclination, ] than L2, and idle rpm Ntid and the maximum engine speed 
Ntmax of a property LI are highly set up, respectively from idle rpm Ndid and the maximum engine 
speed Ndamax of a property L2. A property L3 is a working- level month rotational frequency 
property of having been suitable for the activity depending on the control input of fuel lever 55 a. 
While properties L2 and L3 make equal the variation of an engine speed [ as opposed to / incline, 
namely, / a control input ], idle rpm Ndid and the target rotational frequency Ndmax to full actuation 
are made equal. And the Takama force operation mode was set up at the time of transit and an 
activity accelerator, and when full actuation of the accelerator pedal 22 was carried out, it was made 
only for delta N to increase the quantity of a rotational frequency, only when a load pressure is 
beyond a predetermined value. 

[0029] In drawin g 6 , when the Takama force service condition is satisfied, the target rotational 
frequency outputted from the highest selection circuit 507 is added in rotational frequency increase- 
in-quantity part deltaN and the summation point 508 which are outputted from the rotational 
frequency correction value operation part 506, and is inputted into the servo control section 509 as a 
target rotational frequency Ny. 

[0030] The discharge pressure Pp of the hydraulic pump 3 which is the output of a pressure sensor 
42 is inputted into the rotational frequency correction value operation part 506, and rotational 
frequency increase-in-quantity deltaN according to a discharge pressure Pp is outputted to it. This 
engine-speed correction value deltaN is outputted to a summation point 508, when the switch 510 
has closed. A function generator 511 outputs a high-level signal, when [ at which an accelerator 
pedal 22 and fuel lever 55a were operated beyond the predetermined value ] carried out at the time, 
for example, full actuation. If the Takama force operation mode switch 56 is turned on by the 
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operator, and full actuation oHne accelerator pedal 22 is carried out and a high-level signal is 
outputted from a function generator 51 1, AND gate 512 will output a high-level signal, and will 
close a switch 510. 

[0031] To be shown in drawin g 6 , the target engine-speed command value Ny outputted from a 
summation point 508 is compared with control engine-speed Ntheta equivalent to the amount of 
displacement of the centrifugal-spark-advancer lever detected by the potentiometer 54 in the servo 
control section 509, and a pulse motor 53 is controlled so that both are in agreement according to the 
procedure shown in drawing 8 . 

[0032] In drawing 8 , the target rotational frequency command value Ny and control rotational 
frequency Ntheta are first read at step S21, respectively, and it progresses to step S22. At step S22, it 
stores in memory by making the result of N theta-Ny into the rotational frequency difference A, and 
judges whether it is | A|>=K in step S23 using the criteria rotational frequency difference K defined 
beforehand. If it will progress to step S24 if affirmed, and it judges whether it is the rotational 
frequency difference A> 0 and it becomes A>0, control rotational frequency Ntheta is larger than the 
target rotational frequency command value Ny, that is, since the control rotational frequency is 
higher than a target rotational frequency, in order to lower an engine speed, the signal which orders it 
a motor inversion at step S25 is outputted to a pulse motor 53. A pulse motor 53 is reversed by this 
and the rotational frequency of an engine 2 falls. 

[0033] On the other hand, if it becomes A<=0, control rotational frequency Ntheta is smaller than the 
target rotational frequency command value Ny, that is, since the control rotational frequency is lower 
than a target rotational frequency, in order to raise an engine speed, the signal which orders it motor 
normal rotation at step S26 is outputted. Thereby, a pulse motor 53 rotates normally and the 
rotational frequency of an engine 2 rises. If step S23 is denied, it will progress to step S27, a motor 
stop signal will be outputted, and, thereby, the rotational frequency of an engine 2 will be held at 
constant value. If steps S25-S27 are performed, it will return to beginning. 

[0034] It explains still more concretely about actuation of the prime-mover revolving-speed-control 
equipment constituted as mentioned above. In drawing 6 , the target rotational frequency Nt to which 
a selecting switch 504 is set by the target rotational frequency property LI with the brake switch 58 
is chosen at the time of transit. At the time of transit, since fuel lever 55a is being fixed to the 
minimum actuated valve position, the target rotational frequency Ny outputted from a summation 
point 508 is target rotational frequency Nt+ rotational frequency increase-in-quantity deltaN by the 
property LI. Even if turned on at the time, when [ at which the high power operation mode switch 56 
is turned off] full actuation of the accelerator pedal 22 is not carried out, or when the pumping 
pressure force Pp is less than one predetermined value Pp, it is deltaN=0, and it is target rotational 
frequency Ny=Nt. 

[0035] If the discharge pressure Pp of the hydraulic pump 3 detected with the pressure sensor 42 
exceeds the predetermined value Ppl ( drawing 3 , drawing 6 ) when the high power operation mode 
switch 56 is turned on and full actuation of the accelerator pedal 22 is carried out, rotational 
frequency correction value deltaN according to the pressure Ppl will be outputted from a function 
generator 506. 

[0036] therefore — if full actuation of the accelerator pedal 22 is carried out and load pressures Pp 
are one or more predetermined values Pp, when the Takama force operation mode is set up — the 
target engine-speed command value Ny — the target engine speed Nt — deltaN — it becomes high, 
and the actual engine speed of an engine 2 also rises according to it, and the amount of discharge 
flow of a hydraulic pump 3 increases it. 

[0037] On the other hand, as shown in drawing 3 (a), ****** of the hydraulic motor 1 for transit is 
minimum **** qmmin until the pumping pressure force Pp amounts to Ppl, and if the pumping 
pressure force Pp exceeds the predetermined value Ppl, motor ****** qm will increase according to 
the pumping pressure force. Therefore, in an one or more-Pp field, transit torque becomes [ the 
pumping pressure force Pp ] large according to the pumping pressure force. Moreover, when full 
actuation of the accelerator pedal 22 is carried out at the time of the Takama force operation mode 
and the pumping pressure force Pp is set to one or more Pp(s), even if deltaN increase in quantity of 
the engine speed is carried out, there is no possibility of accelerating the vehicle speed an increased 
part, and transit operability improves. 
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[0038] Next, if it puts in another way when setting fuel lever 55a as the minimum actuated valve 
position at the time of an activity and adjusting an engine speed with an accelerator pedal 22, the 
time of an activity accelerator will be explained. At the time of an activity, the target rotational 
frequency Nda to which a selecting switch 504 is set in the target rotational frequency property L2 
by the brake switch 58 is chosen. Since fuel lever 55a is being fixed to the minimum actuated valve 
position, the target rotational frequency Ny outputted from a summation point 508 is target rotational 
frequency Nda+ rotational frequency increase-in-quantity deltaN by the property L2. Even if turned 
on at the time, when [ at which the high power operation mode switch 56 is turned off] full actuation 
of the accelerator pedal 22 is not carried out, or when the pumping pressure force Pp is less than one 
predetermined value Pp, it is deltaN=0, and it is target rotational frequency Ny=Nda. 
[0039] If the discharge pressure Pp of the hydraulic pump 3 detected with the pressure sensor 42 
exceeds the predetermined value Ppl ( drawing 3 (a), drawing 6 ) when the high power operation 
mode switch 56 is turned on and full actuation of the accelerator pedal 22 is carried out, rotational 
frequency correction value deltaN according to the pressure Ppl will be outputted from a function 
generator 506. Therefore, if predetermined conditions are ready also at the time of an activity 
accelerator, the Takama force operation will be performed. 

[0040] The case where an engine speed is adjusted by fuel lever 55a at the time of an activity is 
explained. A selecting switch 504 chooses the target rotational frequency Ndl set up in the target 
rotational frequency property L2 with the brake switch 58 at the time of an activity. A function 
generator 503 outputs the target rotational frequency Ndl according to the control input of fuel lever 
55a. The target rotational frequency Ny which the target rotational frequency Nda outputted from a 
selecting switch 504 is idle rpm Ndid unless an accelerator pedal 22 is operated, and is outputted 
from a summation point 508 is the target rotational frequency Ndl by the property L3. At the time of 
the Takama force operation mode, deltaN increase in quantity of the engine speed is carried out with 
having mentioned above by the same conditions. 

[0041] Thus, with the gestalt of this 1st operation, if accelerator pedal full actuation which is the 
conditions of the Takama force operation then is performed while starting the increment in motor 
******, if the motorised pressure Pp is set to one or more Pp(s), when the pumping pressure force 
Pp is set to one or more Pp(s), increase in quantity of an engine speed will also be started. Therefore, 
the pump regulator 1 1 is made into the easy structure of performing horsepower control with the 
spring which opposes the pumping pressure force, and can plan cost reduction. 
[0042] That is, as conventionally shown in drawing 9 , the motor **** start point Psl and the 
engine-speed increase-in-quantity start point Ps2 (<Psl) by the motorised pressure Pp differed from 
each other. Therefore, when engine-speed increase in quantity was started for the pumping pressure 
force Pp exceeding the predetermined value Ps2, the control which makes pump **** small was 
indispensable so that the rotational frequency of a hydraulic motor might change and it might not 
accelerate the vehicle speed. With this point and the gestalt of the operation explained above, as 
shown in drawing 3 (a) and (b), both the motor **** modification initiation pressure and the engine 
accelerating initiation pressure were set to Ppl. For this reason, since it accelerates an engine speed 
even if motor **** increases, if compared with the former, fluctuation of the rotational frequency of 
a hydraulic motor, i.e., fluctuation of the vehicle speed, can be made small, and it is not necessary to 
adjust pump ****. Therefore, as mentioned above, structure of a pump regulator is made to an easy 
thing, and cost reduction becomes possible. 

[0043] In the gestalt of the above operation, although the quantity of an engine speed will also be 
increased if motor **** control starts in one or more Pp(s), even if the motorised pressure Pp adjusts 
the both sides of motor **** and an engine speed, it is desirable that a degree type (1) determines 
increase-in-quantity part deltaN of an engine speed so that engine-speed fluctuation of a hydraulic 
motor 1, i.e., vehicle speed fluctuation, may serve as zero. In addition, although the vehicle speed 
detected with the speed sensor 43 in this case is used, speedometers are equipped standardly with the 
speed sensor 43 in the wheel mounted hydraulic excavator. 
[0044] 

[Equation 1] deltaN=(Vdt/qm)-Ntheta (1) 

However, Ntheta is an engine control rotational frequency detected by the sensor 54. Vdt is the 
vehicle speed detected with a speed sensor 43, when the pumping pressure force Pp is Ppl. qm is 
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motor **** after an increment and is expressed with a degree type from drawin g 3 . 
[Equation 2] qm=qmmin+ {(Pp-Ppl) x(qmmax-qmmin)/(Ppl-Pp2)} 

[0045] In addition, control same [ without using the vehicle speed detected with the speed sensor ] 
can also be performed. That is, velocity compoment delta V changed [ increment / of motor **** 
when the pumping pressure force Pp exceeds Ppl / part / deltaqm and / of an engine speed / 
increased ] by qp, then deltaqm in deltaN and pump **** at this time is [Equation 3]. delta 
V=qpxdelta N/delta qm (2) 

It is come out and expressed. (2) It is [Equation 4] when deltaV is set with zero in a formula, delta 
N=delta qm/qp (3) 

It is expressed. Therefore, a **** sensor detects pump **** qp in the pumping pressure force it is 
weak to deltaqm, and deltaN is computed from (3) types with deltaqm computed from drawing 3 . 
[0046] Furthermore, in case deltaN is computed by the above-mentioned (1) formula or (3) formulas 
and the quantity of an engine speed is increased, it is desirable to apply a limit so that the vehicle 
speed detected with a speed sensor 43 may not exceed the highest vehicle speed (legal full speed) 
Vmax defined beforehand. In addition, the change gear ratio of transmission was disregarded by the 
above (1) and (2) formulas. 

[0047] In addition, the switch 601 and the high-level signal output circuit 602 which are switched by 
the transit mode signal may be prepared between the Takama force operation mode switch 56 and 
AND gate 512 like drawing 10 . That is, even when the Takama force operation mode switch 56 has 
forgotten to be operated at the time of transit by switching a switch 601 to the high-level signal 
output circuit 602 side with a transit signal, the same engine-speed increase-in-quantity control as the 
Takama force operation mode can be realized. 

[0048] Although the increment initiation pressure of motor **** and the engine-speed increase-in- 
quantity initiation pressure at the time of the Takama force operation mode were made into the same 
pressure Ppl above, it is not necessary to make the above-mentioned initiation pressure the same 
strictly in the range which can permit the effect of the vehicle speed fluctuation accompanying 
increase in quantity of an engine speed. Moreover, although the example which sets up an engine 
target engine speed according to the control input of an accelerator pedal or a fuel lever was shown 
above, this invention is applicable also to what sets up an engine target engine speed with an up-and- 
down switch. Moreover, this invention is applicable to oil pressure transit cars other than a wheel 
mounted hydraulic excavator similarly. 

[0049] the gestalt of the above operation — setting — a regulator 1 1 — a pump ******** means — an 
oil hydraulic cylinder 15 etc. — a motor ******** means — the rotational frequency correction value 
operation part 506 of a controller 50 etc. constitutes a rotational frequency increase-in-quantity 
means, and the Takama force operation mode switch 56 constitutes [ a pulse motor 53 etc. ] a mode 
setting means for a rotational frequency accommodation means, respectively. Moreover, the brake 
switch 58 is a transit mode setting means, and the transit signal outputted from the brake switch 58 is 
a transit mode signal. 
[0050] 

[Effect of the Invention] If increase in quantity of a prime-mover rotational frequency is performed 
in the Takama force operation according to this invention as explained above, the increment in motor 
****** depending on a transit load will also be performed. Therefore, fluctuation of the vehicle 
speed can be prevented, without motor ******' s also becoming large and reducing a pump flow rate 
at the same time the quantity of an engine speed is increased. Consequently, a pump ******** 
means can be made into the easy structure of performing only horsepower control. If it carries out 
like especially invention of claim 2, vehicle speed fluctuation will be mostly made to zero. 
Moreover, according to invention of claim 3, legal full speed can be certainly restricted at the time of 
the Takama force operation. Furthermore, if it carries out like invention of claim 4, even when the 
Takama force operation mode has forgotten to be set up, transit mode setting can realize increase-in- 
quantity control of a prime-mover rotational frequency. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The oil pressure circuit diagram of the wheel mounted hydraulic excavator concerning 
the gestalt of operation 

[Drawing 2] The P-qp diagram of the variable-capacity hydraulic pump of drawin g 1 

[Drawing 3] The P-qm diagram of the variable-capacity hydraulic motor of drawing 1 

[Drawing 4] Drawing showing a boom circuit among activity machine hydraulic circuits 

[Drawing 5] Drawing explaining the control circuit which controls an engine speed 

[Drawing 6] Drawing explaining the detail of the control circuit shown in drawing 5 

[Drawin g 7] The graph explaining the rotational frequency property set up by the accelerator pedal 

and the fuel lever 

[Drawin g 8] The flow chart which shows the control procedure of an engine speed 

[Drawing 9] Drawing explaining the property of conventional pumping pressure force P-motor **** 

qm 5 and the property of pumping pressure force P-rotational frequency increase-in-quantity deltaN 

[Drawing 10] The block diagram showing other examples of the controller of drawin g 6 

[Description of Notations] 

1: Hydraulic motor for transit 2: Engine 

3: Variable-capacity hydraulic pump 4: Control valve 

22: Accelerator pedal 41 42: Pressure sensor 

50: Controller 53: Pulse motor 

55: Potentiometer 55a: Fuel lever 

56: Takama force operation mode selecting switch 

58: Brake switch 

501-503: Function generator 509: Servo control section 

506: Rotational frequency correction value operation part 508: Adder 

[Translation done.] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain variation in vehicle speed without 
conducting pump inclination in conducting the inclination control, in which when a 
traveling load is more than a designated value, the motor inclination is increased, 
and the high horse power operation control in which the engine rotating speed is 
increased under a prescribed condition. 

SOLUTION: In the case where the high horse power operation mode is set, when 
the traveling pressure is more than a designated value and an accelerator pedal 22 
is operated fully, the rotating speed of the engine is increased, and the inclination 
of a hydraulic motor 1 is increased. Accordingly, when the engine rotating speed is 
increased, the motor inclination is increased simultaneously, so that the variation in 
vehicle speed can be prevented, without having to reduce the flow of the pump 3. 
Thus, a pump regulator 1 1 can be constructed simply to conduct only the horse 
power control. 
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-ftLX7-A>isV >#3 4CC«ft»*i. ^-A->y>^3 
4©f#ffltcj:0^-A*^*rSo :/-AjlfEU^-3 
1 *^-A±CfMc»^-r-5<b^-A->y >^3 4<D# 

TtfWJCC»f¥T*d:^-A^y>y3 40P? FflPJcc>r 

[0 0 2 1 ] M 1 te<tCXH4"C«H^4SBS-r-5*, 7 
20 -AUA- 3 1 -PT 2 J te)l>'<#)\'2 2CDfik&C. T-AU 

s 0 

[0 0 2 2 ] 05«x>>5>[5|K^!<&$OiSPT'S*fJ®liI!g 

30 t5Ut y>^««5 2^LWX^jr5 3 CC 
^VUX-t-^S 3OD0$*CCJ;9x>^>2CD 

o$ijfflp$nso ^<^-5 i «ctty>^««5 2*/hur 

^-r>-> 3 y- ^5 4tfSM3ti» CO#f» 3 ^- 
^5 4CCcfc0x>^>2(Dlpllte»6CjSD/c^^ U^'- 
ftK*«ajU. x>>>>$Wlplf^N0<burn>ha 
-^50CcA*$nSo ^>hP-75 OCc^^/c, ffi 

^^2 5^N„ F, Rfl[«tcWJft*t&^-r4W«Jl« 
[0 02 3]^U-*^-f^5 8»41f, iimteikV 



[0 0 24] SfcI5tCfcl,>t. 3>hD-750(C 

[0 02 5] 06«3>hD-7 5O©l$$i^|ftHJ-r^ 

ii*««:J:b«03k*fffflB«x>S?>lHS»N t £tB7J 
L. MR«^S5 0 2 &T9W<ir}\*6#i2&m.tcit 

S5 0 3 ttjIBttU;*- 5 5 a©»fMCCltfllLfcB« 

x > > mfegjt n di * tax -r & . 
[o o 2 6 3 -r&to-fc. easm*ts5 o 1 , 5 0 2«. 

JEP t ±x>^>2©B«@fi#*#j£^fc|||* (0 
fitM#t*fe) LI. L2(C«fcor5E*S«tfB«H*a»N 

S5 0 3S. iftUrt- 5 5a <DiMHUC0c#Lfc&J» 
FLix>S?>2©BS@^»**tlt.^WfcHia ([His 
tttttt) L3KJ:o-CS**f»U>t-B*B«*Ndl 

[002 7 ] n»»£S5 o i*e.m*s*is*ffrf 
-b^nS«IHEfM»ttLl(cJ:«S«lllKttNt&. H 
«^»5 0 2*>6a#>3*iSft*7 *-fe;HBB«He]35 

^5 8-C^«3^^.6n^3MlRXW > ^ ^ 5 0 4 -CiMIR-T 
£„ iSl^^ W 0 4«7"U- + ^-< y ^5 8#>6tti 

A StiSfHi/itfTfi^tcJ: 6*1*. iTfcto 

SS?^^ry^5 0 4«^U-+^^5»^5 8*S^f 
firStc^A6ti-Cl>*i#«!|tttL 1 £SJRL. fPlfl 

«^-/»f50 4-CSJR3nfcB«lll^SWfe*cffiSllR 
HSS5 0 7 icA2)3#"l. mttlE^85 0 3*><5aj773tt 
4«»RU^-fflWttL3K:J:SB*!yaiBttNdliJt«S 
ft*. &Affi5Ii*!elS&5 0 7«2A*O^A^^M 

[002 8] 07*#ML-C!8ttL 1 ~L 3 iCOUTf* 

5. #ttL 1BL2 «fc»)t>e«B*Btt©SLL9. TTfr*? 

Ntidte<fcD t SiiSlHll£^Ntii.ax«^L2©T-f KjHH 
SlfeNdidfciO'jSiiSllliE^NdamaxJ: 0 6-e*vetlJS< 
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gB3£$tirc»S. **ttL3iSjltftl"<-5 5 aOMIftt 

L2. L3B, -e©M*> -rat>%»fp««:*f-r*x> 

l/<3ti-Ct>4. *LT. 3tff«f*»«J:CJ f fpaiTi'-bA 
B#. XRAIK«" KOIKES #ifiWBE**sBf3Sffltel± 
©*§-£(£©#. 7i''feJK^l'2 2*J7JHftfp3tiyti 
S«CANKW@IE»S:itB-rs«fc5K:i/fc. 

10 [0029] aeKfew, wjR^aMKfefr^JsssAi/fc 

«. SI£&liRiEffiiftJMB5 0 B*»6HWjS*iSHIBJW» 

L-rt>--^*lJffla55 0 9iCA7J3nS„ 
[0 03 0] I5]^^r|SiEfilf||S[gp 5 0 6«c{*. JE7J-fe> 
•9-4 2©ffl*-C*SttE#>^3©ttttlflE*Pp*»A* 
Sn, ttWffi73PptCl6DfciHlKf8!iiSAN*i|il*3n 

5. C©@KISt1iiEffiAN«X^ »f5 1 0^HDn» 
S£S(Cj»f|t*5 0 8{CHtfjSftS. H&%£8 5 1 1 

20 «, Ti'-te JU-^ 301/ 2 2 UA- 5 5a *i§f ^ffiJU 

JJSff 3 tltct « . fcix!J7 Jl/Sitt $ ftfc i # tC^ W 

u^jMf-^^m^-r^o r>h-y-h5 1 2«. 

*'37i'-fe /l"* 501- 2 2 # 7 M&ft H5$!#££S 5 
1 1 #>6'W l^;HS#*itt#J3*i4£"'W u-^;Kf-^ 

ZliitlLTXJ 1 OtBJt;*. 

[0 0 3 1 ] 06K:*rf <fc5fC, JJU@j55 0 8*P<E>tti7J 

S*l*B«lHWE«8S^ffllNy«t>--!fr«l8P»5 0 9T*' 

7->> a y - £ 5 4 Ct <fc 9 *|tBl//c^>*± U^^-©^{4 

30 »{cffi^-i-*«i«a<B»N0iJt«s#i. a8cc^-r^ 

Ilk: istcifi otSfAi- S5:-T -S J: -5 ;*;u*-*- i' 5 3 & 
[003 2] @8(Cfcl,»t, iff^T-v y'S 2 1 T'Stl 

BlK^i^fiN y tmmm^MN e i**n-enae*ii 

X?-y7 - S2 2«:ji0 0 ^t--;7'S2 2-CB, N 0 
-Ny©^**[HllK^A<tLr>*';tctg»jU, 

•C. I A I ^K*iS*^*lM-rSo fS3h5i^f 
7'S2 4{cjt^. @fe«illA>0^S*>*««L. A> 
40 0 % 6 ItfflWmmS. Nfli s S«BI3K}g^{B NyJ:H 
A#U. o£ 9M8PS4EifctfS«BIE&J: 0 «>«b^ 

6, x>iP>lEl$Et!t^W*i''cJsb^7 : - ^7"S2 5-C^r- 

CtiiC<fciJ-'^l'X ; e-^5 3^31$eLx>>^>2©IhIIk 

[0 03 3] —73. A^0 &6«*IJ®lHllte^tN 0 
6B6»Et&^ffiN y <fc 0 «>^3l». o$ QfflW®ffiMtfim 

50 -5. cntC^O. ^•;U^*-^5 3*5JEfeO. x>i/> 
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2 ©0tte»a*Jb#W ^f-;7'S2 3 i 

te£9x>y>2©BK»J^£fflK:«J$;S*..5. Xf 

■7 7 - S2 5-S2 7 ^JsWrTS ite&tcMSo 

[0 034] Ji4±©<fc 5{Cfl}fiS3*ifcM»t80feSS[$IJ® 

ie»n t *miR?z>. mnmammu^- 5 5a 
mrp&micmj£2tn:i>zfrh. im&.5 o 8*>6tB73 

3tiSB«lHME»Ny». tJttL 1 KJ:*B«B$k&N 

0T*i). aHlllfi&Ny = N fr*4. 

[0 03 5] i^tHTJSte*- KX^-;f5 6*i^>3h 
T7^*^^y;l/2 2*J7JUHIfP3nT^S<t#, H73 
H2>-9-4 2 -C^m3tifcttGE*>7-3 ©RiailE'jP P *5 
BfJEffiPp 1 (03, 06) ^iiSi, -5-©IE7JPp 

1 {cjCCtelBESfflljEfflA N*JH»«^S 5 0 6 2»<5 (U 
733nS„ 

[0 03 6] LfctfoT. iSm^SlK^t- f assets n 

EE73 P p **Bf3EffiP p 1 fet±-e*ntf . SWBCaHB^ 
ffiNy«B«0(BttN t«fc«JfcAN*<«r*). x>i» 

[0 03 7] — to. 03(a) K5W Jn >) CC, ^ffffltt 
HE*-£ 1 ©MIeS«^>7'E73Pp^p p lKifS 
g t? totS'hfltlK q m mi n"C $> 0 . V'SJj P p #B>t^ 

icvO-cttfln-rs. l/c*5o-c. ^>7'H73P p#pp i 

ft*, */c. ?U.i|73«3fc*- Kffi5F{CT^42J^^U2 2 

** 7 awe ?nr^<> p p ifi p p i tLBt a o 
<tttcx>^>0i£is* s ANiiS3<T.r^, «iaats 

So 

[0 03 8] ifcic. f^K«(cjttH U/<- 5 5 a 4HtoMR 
{^asccia^u-CT ?-iz;i>^$Oi<2 2 CC«fc (J x>ix>[H 

jSWX-r 0 4#B*IPIE»^L2-CH5£3*lS 

it&m.icmj£.2tiX^&frt>. 0 8#>6fcH73i* 

ftSBtllslig&NyJi, ^fttL2 4Cj:Sg«lPlfe^Nda 
+ @IS»«htAN-r*i. !!5ffi73iIfK*- FX -f y J- 5 

^■fe;u^y;u2 2*57ju^fpsnrc^«ct^i#. $>si,> 
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«^>7"E73Pp^B'fSfiiPp l*SI©<h^«AN= 0 

gtlli]lKS4Ny = Ndar-*-S 0 
[0 03 9 ] iUmTJSte*- K^-f?f56^>3n 
X7 2 Iz^iffrZ 2fr-7 >\>mt2inX^Z>t% . H73 

4 2 T-t£msnfc!ftEEtf>:7"3©tta5H7JP p 
fr^ffiPp 1 (03 (a) , 06) -e©EE 
73 P P 1 {Cfc.0fc|HI$K^iEfiiAN*iM^Sfeg5 0 6 

10 [0 04 0] fN^tC«a4U^-5 5 aKcfc9x>i;> 
II«»*ai.BrS»£{coi»Tltti5rr*. fBWS. 
-*X^ -^5 8CCj:gjg!R;W 5-^5 0 4«@*S1513£ 

jBasttLz-nwesnsasiHEaNdiiiBjwr*. so 

tIiai!te«fcNdl£tii73ir£o ig!RXW , ^5 0 4*>6tti73 

5*isa^nist5:Nda«r ^ -fe^u-<^u2 2^fp$n 
termor J F;miK3KNdidr*D. Trails o 8*> 

6tti;fcS*lSia«!aiE»Nytt. «ttL3K«t4Bai 
IHRNdl K«f«:tt±JCl/A:t 
20 Hfttt&ftK: <fc 0 . i>> ; >[Hll5^ANlia$ti.2> 0 
[ 0 0 4 1 ] C ©<fc 5 iC. C©^ 1 ©HJfe©Jf5«gT«, 
*-£fgiilIl73P pASPp Hlhteftiit-^iiEl 

7'K.t)P p*5P p 1 jy±le&-?/c££&c.x>5;>[5]!KS!t 

i 7'ii73 1 st Jn-r h iC jz&Mfj&iffl&ff *> fs 

[0042]tato%, 09CC^-TJ:^{C, * 

30 -5?liaftEE73P pfcJ:S*-^ig^gg^*P s 1 ix> 

y>isifea*ifiia*6*p s 2 (<p s i ) *5Sftoti,> 

fc. *©/c&. sJO^ffi73Pp*i0f«ffiP s 2*®A"C 

L/cHSfe©)f^-C«. 03 (a) . (b) icin?£*> 
JC, *-^M$^Mg§^E73iX>y>iijI^ff73 ; S: 

ifctcpp iii//c„ cotcib. *-zim£&mmLx 

©KT?, 3X FtS^TSJfifei&S. 
[0 04 3] fel±©*tt©«S8«:*st>-C. -t-^iElbBE 
73PP^P P lfeLh-r*--5tffllK*«ai3W&Si<i:x>y 

©5R**9lfi5Lrfcj*BE*-* 1 ©HK^lb. TScto 
^mil^ab^-b'ai^si^tc. i^SC (1) (c<fc»)x> 
i^>[Hll£a©ltffi^AN>&^-r-S©*WSL/C^ 

so *j. c©^. mm^^4 3x^m$titcmm^mm 
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[0044] 

AN= (Vdt/qm) -N0 ( 1 ) 

/c/cU N0«^>1f5 4r^a3?n^x>> ; >$lJ®[Dj 

3S£$rc&£ 0 vd t «^>^ee^Pp^Pp lcDi^cc 
a»^>if4 3T*msti4»ar*s. qmttttaofg 

[S&2] q m = qmmin+ { (Pp-Ppl) X ( q mmax 
-qmmin) / (Ppl -Pp2> } 10 
[0 04 5 ] *a-b>-9-r«MHStifc*a*«ffl 

^E*Pp#Pp 1 *a*fci*©*-*«<BD«ttP» 

#>y'ffifc*ci ptthti Aqmccj:0£»rr4iifi 

[»3] A V = q p XAN/Aqm (2) 
-C*3*iS. (2) SCCC*$CiTAV*-^D<b*J< 

[»4] AN=Aqm/q p (3) 
ig^^ e U^-st, Aqmi^^^>7'E*fc 20 

W£ft£Aqm££&CC (3) 5&&>6 AN*fitffl-T£. 
[0 046 ] 3 JbE (1) (3) SCr 

AN*Mtfflurx>^>He»*jll:'J-*|R 1 *»fe> 
■9-4 3rtfttBSnS*a^*6^D«>^«)/c*lB*ii 
Vmax*jBAttt^J:5CcWIK*^W* 

[0047] sc*$ % iiow^c. awwjaMg*- f 

*4 6i7> Ky- b 5 1 2 iOMCC, ^r=fc- 30 

Fft#CC<fc9«J»*.&*i*;*>f 7^601 fc/W 

^C^*)X^^60 1 &'W U^fi#U;bB|g6 0 

[0048] «±-c«. *-zm$z<Di§mmi&f£jjtwi 

[0 04 9 ] «±<Dj|{fe<D^«iC*5lir, U^^u U- £ 
1 1 aP#>:/4NBU9^fK^ iftEV'J>^] 5tt£*s 
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lifiP^©^. n>hn-^5 0cD@liiS?iiEfii?SSgP5 

0 6 tt£#@K»*Mt*®*. E^IK^- F*-f * 

[0 0 5 0] 

'imn^mt^&*-zmm<Dmm&'nf}ft& 0 Lit 

cHcr*4. W3CT3©»»K:J:*itt % iBSAX 

e>te, »3WB4©«l8©J:5K:-rti«, 
KtTCUStifcW^rfejtff^-FRJECCJcO, JEW 

[an si*©»««c«**-f-^a:ttEE^a^ju©tt 

JE0S80 

[12] iai©niBt««ttHE#>^©P-q P^H 
[13] HlCD-pf^gSfflE^-^CDP-qm^ia 

[H4] faw^Hito5ft^-Aia»*s«-ia 

[05] x>^>@|s^^j^^$fi®|HliS^B^-r-5 

0 

[07] r^*;i/^y;i/i*f^u^--tc<i:0i93ESti4 
@ISW9tt*»9!-r & y ^ 7 

ims] x>s^>iaiK»<D»jffli*jiB*7n'r7P--^^- 
h 

[09] ttJfcO^^BEftP— *-*«Rq m(D«Ftti 

^'ff^ p— 0i£»*f ia N<Dmtzmw~rz>m 

[110] i603> hn-^(DffeCD^£^T:/U >7 

0 

1 : ^trfflfflE^e-* 2 : x>>>> 
3 : PlXS«jftEE#>^ 4 : MCtfF 

2 2 :7^-fe;^^ 4 1, 4 2 :E*-fe>^ 

5 0 : ^> 5 3 : ^JlX*:-$ 

5 5 : tf-T^S/a-rf-* 5 5a: 

5 6 : iKJBMMS*- FiSJRX ^ > * 
5 8 : 

5 0 1-5 0 3 :Htt?fc£8 50 9 : U— #W 

5 0 6: [aSEifcfSIEffliSirSB 5 0 8: U&8 
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